RESUMO: "Etnobotânica urbana em Petrópolis e Nova Friburgo (Rio de Janeiro, Brasil)". O principal objetivo desse trabalho foi estudar as plantas úteis comercializadas em feiras livres em Petrópolis e Nova Friburgo, Rio de Janeiro, Brasil. Os dados foram coletados utilizando as técnicas de observação participante, entrevistas semi-estruturadas e listagem livre com quatro comerciantes de plantas medicinais. A partir dessas entrevistas, 115 espécies (pertencentes a 49 famílias) foram relacionadas: 94 com uso medicinal, 12 com uso religioso e 9 com uso ornamental. Trinta por cento das espécies são nativas e 72% possuem hábito herbáceo. As famílias mais representativas foram Asteraceae (26 espécies) e Lamiaceae (10 espécies). As espécies medicinais indicadas para o tratamento de doenças do sistema respiratório foram mais freqüentes durante o outono e inverno. A espécie denominada como Espinheira-santa (Clarisia cf. ilicifolia) obteve o valor mais alto de Importância Relativa (1,8) e a mais alta colocação em todas as estações do ano utilizando o cálculo Preference Ranking, embora seus níveis de eficiência e toxidez não tenham sido ainda estabelecidos. O estudo se mostrou relevante, pois visa reunir o conhecimento dos informantes sobre as espécies que comercializam em feiras livres e mercados populares no estado do Rio de Janeiro, que representa uma valiosa fonte para a bioprospecção.
INTRODUCTION
Studies dedicated to recover the knowledge of popular medicine have, in the last decade, received considerable attention due to the wide range of information they can provide to contemporary science (Vendruscolo et al., 2005; Albuquerque & Hanazaki, 2006; Silva et al., 2006; Agra et al., 2007; Rodríguez et al., 2008) . According to the WHO (World Health Organization) in developing countries, about 80% of the population make use of traditional basic health care; 85% out of these use plants or their derivates Fernanda Leitão, Viviane Stern da Fonseca-Kruel, Inês Machline Silva, Fernanda Reinert (Vendruscolo et al., 2005; MDA, 2006; Agra et al., 2007 and Veiga-Junior, 2008) .
The scientific knowledge about useful plants, particularly the ones for therapeutic use, can in turn potentially improve people's use of these plants and lifestyle, leading to an improvement of the quality of the medicinal products (Funke & Melzig, 2006; Leitão et al., 2006; Barbosa-Filho et al., 2007; Saúde-Guimarães & Faria, 2007; Barbosa-Filho et al., 2008) . Furthermore, predatory extraction of medicinal plants has led to the reduction its natural populations (Almeida & Albuquerque, 2002) . Studies on medicinal plants that are commercialized help foster their sustainable use, encouraging the domestication and cultivation of some species (Silva et al., 2001) .
Open-air fairs, which are held in public streets on fixed days of every week in each location, and popular markets, which are usually held in closed areas, consist of several stands with one or two usually with medicinal plants. Both open-air fair and markets are of especial interest to ethnobotany. There, information about the use of medicinal, ornamental and edible plants can be gathered.
Research on local open-air fair and markets turned out to be indispensable for bioprospection (Martin, 2000) . The studies include information about quantity, price, and seasons of availability of goods.
These studies are particularly important to countries like Brazil, where the world's largest portion of biodiversity, 15-20%, is located, with emphasis on seed plants which represents about 24% of all biodiversity (MDA, 2006) . This fact is associated with rich, ethnical and cultural diversity, which holds traditional and valuable knowledge regarding the uses and handling of medicinal plants.
The State of Rio de Janeiro is inside of the Atlantic Forest biome, recognized by UNESCO as one of the most critical biomes for global biodiversity conservation, where less than 8% remains from its original territory (Rambaldi et al., 2003) . Rio de Janeiro holds the greatest diversity of this biome with the largest portion of preserved forest (Rambaldi et al., 2003) . Additionally, in the State, there are groups of people living from subsistence agriculture in relative isolation. Such groups often possess traditional knowledge on medicinal plants (Mendonça-Filho & Menezes, 2003; Pereira et al., 2004; Veiga-Junior, 2008) .
Few ethnobotanical studies in urban environments were held in open-air fair and popular markets in Brazil (Berg, 1984; Silva et al., 2001; Almeida & Albuquerque, 2002; Nunes et al., 2003; Pinto & Maduro, 2003; Albuquerque et al., 2007) , and to the best of our knowledge, only five studies in the State of Rio de Janeiro (Santos & Silvestre, 2000; Stalcup, 2000; Parente & Rosa, 2001; Azevedo & Silva, 2006; Maioli-Azevedo & Fonseca-Kruel, 2007) (Table 1) . Our contribution is to the study of useful plants sold in the open-air fairs of Petrópolis and Nova Friburgo.
The importance of the present study is to gather knowledge from local herbalists about the species commercialized, mainly medicinal plants, in open-air fairs and popular markets in the Rio de Janeiro State.
MATERIAL AND METHODS

Study area
The present study was carried out in Petrópolis (22º 30`18``S e 43º 10`43``W) and Nova Friburgo (22º 16`55``S e 42º 31`52`` W), 
Methods
During the visits to the fairs, interviews were conducted to identify and select informants in the tents which commercialized useful plants. Sampling was non-random under the assumption that local herbalists would give more specific information regarding medicinal plants. Four herbalists were interviewed, three in Petrópolis (two women -35 and 65 years and two men -68 and 70 years). In Nova Friburgo, only one informant was identified as a trader of useful plants; a 40 year old man.
Semi-structured forms, recorded interviews and notes were taken in the fieldwork (Alexiades, 1996) . Questions were designed to obtain information concerning the availability of species at the fairs, specification of the plant parts commercialized, and the medicinal indication(s) attributed to each of them. These procedures always counted with the consent of the informants. Techniques of direct observation and free listing with informants were used to get information about the ten species more commercialized (Weller & Kimball Romney, 1988; Bernard, 1989) . The technique of free listing was repeated periodically, once every season of the year, with the same three informants resulting in a total of 12 interviews. Thus, it was possible to follow variations in the interest of consumers throughout the year.
Plants indicated by each informant were bought (whole, or in fragments -according to the sale form) and vouchers were deposited in the Herbarium of the Jardim Botânico do Rio de Janeiro (RB). The taxonomic identification of the plants was attempted following the botanical literature, comparison with other materials, Urban ethnobotany in Petrópolis and Nova Friburgo (Rio de Janeiro, Brazil) and consultation of experts following Cronquist (1988) classification. Cited plants were assigned in one or more of the following categories: abortive, aromatic, edible, medicinal, ornamental and rituals.
Preference ranking analysis, which attributes a numerical value for each ranking position, was carried out based on the data obtained from the technique of free listing. The first plant cited received the value ten, and the forthcoming received values in descending order (Cotton, 1996; Martin, 2000) . Since the information was given by more than one key informant, the final ranking of a plant for each season is the sum of values attributed according to each informant.
Relative Importance (RI)
Relative Importance (RI) calculations were performed for the species listed as medicinal plants (Bennett & Prance, 2000) . For these calculations, we considered both attributed pharmacological properties (PH) and the body system (BS), according to the international statistical classification of diseases and related to health problems (WHO, 1996) .
RESULTS AND DISCUSSION
The fairs of Petrópolis and Nova Friburgo were held outdoors on the streets and squares, in one or two days a week, with tents assembled and dismantled daily. The main traded products were fruits and vegetables, dairy and poultry, produced locally (ca. 80% of the stands). Only in three open-air fairs (Alto da Serra and Centro in Petrópolis and Olaria in Nova Friburgo) medicinal plants were being traded.
Useful plants
In the open-air fairs of Alto da Serra, Centro and Olaria, 115 useful plant species distributed in 49 botanical families were found ( Table 2 ). The most representative family was Asteraceae (26 spp.), followed by Lamiaceae (10 spp.), Verbenaceae (5 spp.) and Malvaceae (4 spp.). The first two often appear as the most representative in number of species in other ethnobotanical works from Brazil (Parente & Rosa, 2001; Di Stasi et al., 2002; Pereira et al., 2004; Gazzaneo et al., 2005; Azevedo & Silva, 2006 , Pilla et al., 2006 , Pinto et al., 2006 Maioli-Azevedo & Fonseca-Kruel, 2007) . According to Di Stasi et al. (2002) , these are large, mostly cosmopolitan, families (about 22.750 and 6.700 species, respectively), known worldwide as medicinal, which would explain the large number of species listed by informants in ethnobotanical works. According to Bennett & Prance (2000) , Lamiaceae, Asteraceae, Poaceae, Fabaceae and Malvaceae dominate the lists of exotic medicinal plants, being common in both temperate and tropical regions. Additionally, Asteraceae and Lamiaceae are rich in volatile oils and are widely used in popular medicine around the world (Menezes & Kaplan, 1992; Simões & Spitzer, 2004) .
More than 30% of the species and more than 40% of popular names registered here were common to other studies conducted in Rio de Janeiro (Stalcup, 2000; Azevedo & Silva, 2006; Maioli-Azevedo & FonsecaKruel, 2007) (Table 1) . Among the plants listed, 72% had herbaceous habit. Similar results were found in the fairs of Rio de Janeiro city (56.1%) (Maioli- Azevedo & Fonseca-Kruel, 2007) , in the rural communities of Itacaré, Bahia (51.1%) (Pinto et al., 2006) , and in the district of Martim Francisco, Mogi-Mirim, São Paulo (57%) (Pilla et al., 2006) . Herbaceous species, used as medicinal plants, are often called therapeutic herbs because of this feature.
Of the 115 plant species cited by the informants, almost 57% (65 species) are native of the American continent. Among the other possible origin continents, there is Asia (17 species), Europe (15), Africa (10) and Oceania (2). In another survey of plants species introduced in the indigenous pharmacopeia in the north of South America, 27% were from Asia, 21% from Europe and 17% from the Mediterranean region. The other centers of origin were represented by less the 15% of the plants each (Bennett & Prance, 2000) .
The informants indicated the source of most of the species mentioned (102 species). Almost half are cultivated by themselves (46%), others were extracted from the forest (38%), and sometimes, the same species can be either collected from the woods or cultivated (16%). According to the available lists (IBAMA, 2002; Silva et al., 2001; Biodiversitas, 2007; CITES, 2007) , none of the species cited by the informants is listed as endangered or under threat of extinction.
The most used plant parts were branches (43%), followed by leaves (31%), whole plants (10%) and barks (6%). The same was observed in other studies in Brazil (Parente & Rosa, 2001; Di Stasi et al., 2002; Gazzaneo et al., 2005) . The use of these plant parts, as opposed to roots, is more interesting from the conservation point of view, since they minimize the impact generated by extrativism, reducing the likelihood of the whole plant dying. One of the informants said: "It is good to add the root (in the tea), but to avoid killing (the plant) we do not use it", which suggests environmental consciousness in relation to the resources.
Many medicinal species listed have multiple uses. The medicinal category was the most expressive (95 spp.), out of which, 76 were exclusively for health care. Twelve species were ascribed in the ritual category, nine as ornamental, and five each for abortive, aromatic and edible. Alecrim (Rosmarinus officinalis L., Lamiaceae), for instance, was included in three categories -medicinal, ritual and aromatic. This result can be explained by the long history of use of the species in different populations. The versatility of Fernanda Leitão, Viviane Stern da Fonseca-Kruel, Inês Machline Silva, Fernanda Reinert this species was also highlighted in the work of Bennett & Prance (2000) , with the indication of seventeen pharmacological properties (the largest number found in their work) for the treatment of ten body systems, reaching the second position in relative importance, second only to Plantago major L. (Plantaginaceae).
In Bolívia, the studies in open-fairs and markets revealed that the herbalists make no clear distinction between medicinal and ritual plants (Macía et al., 2005) . As in Brazil, these results from the fact that, for some people or communities, the overall well-being of a person depends on both the properties of a plant and the way it is prepared and taken. Additionally, some indications are for illness that cannot be ascribed under any of the WHO categories, such as "envy" of "bad luck". Albuquerque et al. (2007) stressed the importance of open-fairs and markets as places for trading plants and products used in magical-religious rituals of AfroBrazilian cults.
Relative importance (RI)
The 95 medicinal species listed in this study were included in 16 of the 21 possible categories of the International Statistical Classification for Diseases and Related Health Problems of The World Health Organization (WHO, 1996) . The category with the greatest number of species quoted was "Problems of circulatory system" (14%), followed by "Undefined pains and illnesses" (13%) and "Problems of the digestive system" (12%).
In general, the use given by informants often reflects the general and the local needs. Possibly, the relatively large number of species listed for "Problems of the circulatory system" is due to the large number of people who worry about heart diseases, hypertension and high cholesterol, seeking among medicinal plants for a low cost alternative for their treatment. Since 1990, the largest cause of death in the world are the coronary diseases (Mackay & Mensah, 2004) .
The category "Undefined pains and illnesses" also had a large number of species listed, mainly because indications such as inflammation and unspecified pain and cough were included under this category. In two studies carried out in Pernambuco (Northeastern Brazil) by Gazzaneo et al. (2005) and Albuquerque et al. (2007) this category was also important. Table 2 ).
The work of Bennett & Prance (2000) was the first to propose the RI index, surveying exotic plants from northern South America, and to include previous ethnobotanical works in the area. Some species achieved a RI greater than 70%, but the only common species with the present work is Arruda (Ruta graveolens). In a study carried out in the markets of Caruaru, in the state of Pernambuco, which also presented the RI values, despite the large number of species in common with the ones surveyed here (12), the plants with the highest RI did not coincide (Almeida & Albuquerque, 2002) .
Preference ranking
We established the preference ranking using the data obtained with the free listing technique. Plants with therapeutic indications such as flu, cough, cold, lung problems and/or pneumonia, were more cited in The Espinheira-santa (Clarisia cf. ilicifolia) was the first in all seasons. This species was indicated for the treatment of the digestive system such as gastritis, heartburn, ulcers, general stomach problems, and also to treat diabetes and high blood pressure and weight loss. These health problems are not season-related, which might explain why its citation frequency did not change. However, the recognized species by the Ministry of Health (Coulaud-Cunha et al., 2004) as Espinheira-santa is Maytenus ilicifolia Mart. ex. Reiss (Celastraceae) (Carvalho et al., 2008) . The use of other species as Espinheira-santa was reported before. Some examples are: Sorocea bonplandii Bailon (Moraceae) (Parente & Rosa, 2001; Coulaud-Cunha et al., 2004) , S. guilleminiana Gaudich (Moraceae) (Azevedo & Silva, 2006; Maioli-Azevedo & Fonseca-Kruel, 2007) , S. ilicifolia Miq. (Moraceae) (Di Stasi et al., 2002) , and Zollernia ilicifolia Vog. (Fabaceae) (Coelho et al., 2003) . This confusion is related to the fact that these species share some phenotypic characteristics.
Coulaud- Cunha et al. (2004) interviewed 28 medicinal plant vendors in Rio de Janeiro, and all of them commercialized Sorocea bonplandii as Espinheirasanta. According to these authors, there are no studies to ensure the lack of chronic toxicity of this species, which may be a risk to consumers. Coelho et al. (2003) observed chemical differences between Zollernia ilicifolia and the two kinds of Maytenus investigated (M. ilicifolia and M. aquifolium). They observed the presence of one cyanogenic glicosyde in Z. ilicifolia, which, according to researchers, warns against the misuse of this Espinheira-santa.
The number of species erroneously used as Espinheira-santa plus its high frequency of citation make phytochemical and pharmacological studies highly necessary to ensure that this Espinheira-santa is safe to be used as a medicinal and that it posses the medicinal properties accredited to it.
CONCLUSION
The informants from the open-fairs of Petrópolis and Nova Friburgo have the knowledge about the use of the plants they trade, especially the medicinal plants. They also presented some level of environmental consciousness in the conservation of plant resources, preferring use of branches and leaves. The medicinal species related to diseases of the respiratory system were more common in the cooler seasons (autumn and winter) and the species more often quoted in all seasons, Espinheira-santa (Clarisia cf. ilicifolia), does not have its effectiveness or its levels of toxicity evaluated. Because of the large number of commercialized species, further surveys will be necessary to broaden our knowledge of the universe of plants commercialized in the State of Rio de Janeiro.
